Regulation of Angiopoietin-Like Proteins (ANGPTLs) 3 and 8 by Insulin.
Circulating ANGPTL8 has recently been used as a marker of insulin action. We studied expression and insulin regulation of ANGPTL8 and ANGPTL3 in vivo and in vitro. Expression of ANGPTL8 and ANGPTL3 was studied in 34 paired samples of human liver and adipose tissue. Effects of insulin on 1) plasma concentrations and adipose tissue expression of ANGPTL8 and ANGPTL3 (in vivo 6-h euglycemic hyperinsulinemia; n = 18), and 2) ANGPTL8 and ANGPTL3 gene and protein expression in immortalized human hepatocytes (IHH) and adipocytes were measured. Effect of ANGPTL3 on secretion of ANGPTL8 in cells stably overexpressing ANGPTL3, -8, or both was determined. ANGPTL3 was only expressed in the liver, whereas ANGPTL8 was expressed in both tissues. In vivo hyperinsulinemia significantly decreased both plasma ANGPTL8 and ANGPTL3 at 3 and 6 hours. Insulin increased ANGPTL8 expression in human adipose tissue 14- and 18-fold at 3 and 6 hours and ANGPTL8 was the most insulin-responsive transcript on microarray. Insulin also increased ANPGTL8 in cultured adipocytes and IHH but the protein mainly remained intracellular. In vitro in IHH, insulin decreased ANGPTL3 gene expression and secretion of ANGPTL3 into growth medium. Overexpression of ANGPTL8 in CHO cells did not result in its release into culture medium while abundant secretion occurred in cells co-expressing ANGPTL3 and -8. Insulin decreases plasma ANGPTL3 by decreasing ANGPTL3 expression in the liver. Insulin markedly increases ANGPTL8 in adipose tissue and the liver but not in plasma. These data show that measurement of plasma ANGPTL3 but not -8 reflects insulin action in target tissues.